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Intoducion
This paper investigates the validity of

mother's recall of a child's vaccination
status. Vaccination cards are used as the
accurate count of vaccinations to deter-
mine the direction and magnitude of ma-
ternal recall error. Previous research car-
ried out on vaccination recall focused on
American parents remembering their own
vaccinations, rather than those of their
children.1 In this paper we recommend
against using mother's recall for EPI mon-
itoring and point out the importance of
workable vaccination card programs.

Meods
During early 1987, a representative

sample of 1680 households with children
younger than 3 years was taken in Costa
Rica in order to measure health services
coverage.2 Trained interviewers used a
pretested survey instrument to collect
data. Costa Rica's successful vaccination
card policy made feasible the use of these
data for a comparison between recall and
recorded data.

One child younger than 3 years was
randomly selected from the household.
The mother was asked to remember the
number of doses of BCG, DPT, polio, and
measles vaccine that child had received.
(The interviewer used body sites and local
names for drugs.) Afterward, the vaccina-
tion card was requested and vaccination
dates were recorded. Up to 11 vaccina-
tions were included: 1 BCG, 4 DPT, 4 po-
lio, and 2 measles.

Recall error was measured as the dif-
ference between the number of remem-
bered vaccinations and the number of re-
corded vaccinations. Positive numbers
indicated overestimation, which places
children at risk by resulting in community
health workers' failing to vaccinate chil-
dren who still require additional doses.
Underestimates result in the waste of re-
sources by vaccinating children with un-
necessary doses.

A total of509 mothers were excluded
from the study because they had lost the
vaccination card, vaccination dates for

any dose were illegible or missing, or the
mother refused to try to remember a
child's status for any vaccine. Few differ-
ences were shown by t tests in which the
1171 included mothers and the 118 ex-
cluded mothers with recall datawere com-
pared on various demographic variables.

Children who had never had a vacci-
nation card were judged to have never
been vaccinated, since Ministry of Health
norms require a child to have or be given
a vaccination card any time a vaccination
is given.

Results
Vaccination Distributions

Distributions of the number of doses
from the vaccination cards and from ma-
ternal recall are similar (Spearman's r =
.65; see Figure 1). This suggests that in the
absence ofvaccination cards, maternal re-
call can be used as a valid estimate of cov-
erage of the EPI program in Costa Rica.
Both sources of data indicate a successful
program. A conclusion ofpolicymakers in
this circumstance could be to continue the
existing EPI program. However, the im-
portant public health question remains:
Can maternal recall be used to identify an
individual child at risk for vaccine-pre-
ventable disease?

Child Vaccination Status
The two data sources are correlated

on an individual level (Spearman's r = .71)
and the average difference is small, but
large differences occur for some children
(Table 1). Fourteen percent ofthe mothers
mis-estimated by three or more doses.
Thus, although maternal recall can be a
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FIGURE 1-Dubutlon of vaccIna-

tion coverae using re-
call and vaccination card
data. Average maternal
recall = 6.97 doses; Av-
erage actual number of
doses = 6.50.
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FIGURE 2-Relationship between
mate recall error and
number of doses re-
coved by children as re-
corded on the vaccina-
tion card. 1 = I
observatk 2=2 obser-
vations, ...,* = 10 or
more b

valid estimate ofcoverage, it should notbe
used to determine an individual child's
vaccination status.

Spearman's correlations between ma-
ternal recall error and potential explanatory
variables are given in Table 2. Number of
doseson thevaccination card and the child's
age showed large negative correlations with
recall error (Figures 2 and 3). The correla-
tion with age is primarily an artifact, be-
cause mothers with very young children
who received few doses cannot underesti-
mate the number of doses. The negative
correlation between recall error and actual
doses has important implications. It sug-
gests that mothers whose chfldren are most
at riskforvaccine-preventable diseases tend
to overestimate their children's vaccina-
tions. Mothers whose children are the least
vulnerable tend to exhlbit conservative pre-
ventive behavior by underestimating their
children's coverage.

Further analyses show that the range
of recall errors decreases as the number of
contactswith community healthworkers in-
creases (e.g., number of previous children,
number of persons living in the household;
see Figure 4). However, there isno relation-
ship between frequency of contact with

community health workers and the likeli-
hood of overestimates relative to underes-
timates of vaccination status, and so fre-
quency of contact with the health system
does not explain recall error. Other varia-
bles exhibited no sigifficant effect.

Reanalysis of the data excluding the
62 motherswho claimed never to have had
a vaccination card for their child did not
change the results.

Tpe of Vaccination Regine

Cross-tabulations of maternal recall
error against number ofdoses received are

reported in Table 3 for each vaccination
type. As with the overall results, the recall
errors for measles, polio, and DPT vacci-
nations were inversely related to the ac-

tual number of vaccination doses. All of
the mothers believed their children had
received a BCG vaccination. Mothers
whose children had received the vaccina-
tion remembered, but motherswhose chil-
dren had not received it overestimated the
number of doses.
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FIGURE 3-Relationship between
mnateral recall error and
child's age. I = 1 obser-
vation, 2 = 2 observa-
tlons ...,* = 10 or more
obeatons.
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Discussion
A comparison of the number of vac-

cinations recorded in vaccination cards
and the number recalled by mothers re-
vealed important recall errors. Maternal
recall error is correlated with vaccination
frequency of the child. Whatever the ac-

tual number of doses, the recalled number
of doses regresses toward the population
average. The greater the frequency ofcon-
tacts with the health system, the smaller
the range of recall errors.

Although no data reported here ex-
plain the negative correlation, further re-

search should consider memory problems
and the effect of social norms regarding
vaccinations.

The results reported above suggest
that relying on maternal recall of a child's
vaccination history may result in errone-
ous decisions about whether to vaccinate
the child. Childrenwho are most at risk for
vaccine-preventable diseases could be the
most likely to remain unvaccinated, owing
to their mothers' overestimation of doses
received. Children who are least vulnera-
ble, because ofpriorvaccination, are most
likely to receive redundant vaccinations,
owing to their mothers' underestimation.
Nonetheless, maternal recall rather than
vaccination cards can be used to estimate
coverage.

As a result, EPI policies using recall
data may have limited construct validity
and thus ought to support the develop-
ment of national vaccination card pro-
grams. Such a program's cost could po-
tentially be offset by the savings resulting
from notvaccinating childrenwho already
are up to date in their vaccinations. O
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